Identification of a nuclear localization signal and nuclear export signal of the umbraviral long-distance RNA movement protein.
The 27 kDa protein encoded by ORF3 of Groundnut rosette virus (GRV) is required for viral RNA protection and movement of viral RNA through the phloem. Localization studies have revealed that this protein is located in nuclei, preferentially targeting nucleoli. We have demonstrated that amino acids (aa) 108-122 of the GRV ORF3 protein contain an arginine-rich nuclear localization signal. Arginine-to-asparagine substitutions in this region decreased the level of the ORF3 protein accumulation in nuclei. A leucine-rich nuclear export signal (NES) was located at aa 148-156 of the GRV ORF3 protein. Leucine-to-alanine substitutions in this region resulted in a dramatic increase in GRV ORF3 protein accumulation in both nuclei and nucleoli. Consistent with this, we also showed that the previously identified NES of BR1 protein of Squash leaf curl virus can functionally replace the leucine-rich region of GRV ORF3 in nuclear export.